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Abstract 
“Inquiry teaching approach” (ITA) has been getting a growing interest within the educational research community, especially in 
science education. Some authors argue that group work (GW) should have a central role within ITA. This study intends to 
analyze some functional features of the GW developed by 12 grade students within a teaching and learning strategy based on ITA 
that involved the resolution of a problem. Our results revealed that not all 12 grade students have skills of GW. We also found 
that students who worked in groups with leadership reached better results than other groups without leadership. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The “inquiry teaching approach” (ITA) is a recent perspective on sciences education, where scientific contents 
are seemed like a way to reach relevant educational and social issues (Cachapuz, Praia & Jorge, 2002). Moreover 
than the construction of knowledge and the importance of scientific processes, this approach also recognizes the 
important role of personal and social issues. In Portugal, the ITA has become the theoretical basis for the 
development of several science curricular programs defined by the Ministério da Educação. Based on these 
curricular programs is expectable that science teachers plan strategies that promote the development of conceptual, 
procedural and attitudinal knowledge. Different strategies of teaching and learning should include methodological 
tools that educational research indicates as promoters of high validity and performance, in educational terms. 
Group  work  (GW)  represents  one  of  the  important  tools  that  teachers  can  use  (Jonhson,  Jonhson  &  Holubec,  
1993) and should assume a central role within ITA (Cachapuz et al., 2002). According to Cachapuz et al. (2002) 
students should exercise the sharing research inside and between groups. Many research studies, like those from 
Barros, Laburú & Rocha (2007), emphasize the importance of collaborative work and its advantages to promote the 
development of many skills. The authors argue that in group are created opportunities of discussion and 
argumentation; in addition, GW promotes confrontation between prior and new knowledge and also stimulates the 
perception of inadequate reasoning strategies. Barros et al. (2007) say that small groups provide opportunities for 
students to explain and justify their ideas, in a process that stimulates learning. Despite the enormous potential 
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associated to GW, it is important to note that not all the teams develop a quality work, with construction of 
knowledge (Johnson et al., 1993). The idea that not all GW necessarily implies a quality of interaction is now a 
consensus (Reis, 2008). LaPrairie & Slate (2009) emphasize that the number of elements, gender, ethnicity or 
personality of students, can affect the performance of the group. The same authors note that these and other 
parameters have been investigated, but the results have been inconclusive and more research is need. 
In this paper we intend to contribute to this by analyzing some functional features of GW, developed during the 
implementation of a strategy for teaching and learning based on the ITA (here referred as ITA strategy). It is our 
intention to provide some ideas about functional features of GW implementation in secondary education, 
specifically relation with research in Biology class.  
Many research studies about GW emphasize the difference between cooperation and collaboration. We think that 
our work is better integrated in a "collaborative" vision, because students assimilate ideas and create knowledge 
(LaPrairie & Slate, 2009). However, we chose to use the expression "group work", usually used by science teachers 
and used in science programs such as Biology in 12 grade (Mendes, Rebelo & Pinheiro, 2004). 
Social psychology has been studing, from a long time ago, some group features like the size, conflicts or 
leadership in group (Jesuíno, 2000). We think that the results from the research in this area of knowledge could be a 
positive contribution, to obtain better results of the GW implemented in Biology classes, within the perspective of 
the ITA. 
Some authors support the idea that the existence of leadership leads some people to achieve their common goals, 
motivating them to perform tasks and improving relations between the elements of group (Jesuíno, 2000). Alexandre 
(2002) e Chaves (undated) argue that leadership is a phenomenon linked to group structure and forms of 
organization of roles and tasks within the group. There are different classifications of leadership. In the studies of 
LaPrairie & Slate (2009), they used the autocratic leadership, in which the leader makes decisions without 
consulting the other elements and the democratic or participative leadership, in which the leader involves other 
elements in decision making. The adoption of a participative leadership style, whether by an individual leader or 
through shared group leadership, also generated a more successful and enjoyable cooperative learning experience 
(LaPrairie & Slate (2009).  
2.  Methodology 
Our work  was  based  on a  case  study and it  followed a  qualitative  methodology.  Was  conducted  in  a  group of  
12nd grade students (the last degree of secondary school in Portugal), in the discipline of Biology. The 15 
participant students studied in Basic and Secondary School Dr. Daniel de Matos, in Vila Nova de Poiares, Portugal, 
during the school year 2008/09. The students are in the same class at least one year ago. 
The  group  works  were  developed  after  the  presentation  of  the  following  problem:  “On  that  way  is  that  the  
biotechnology interfere with the quality of life of the population of Vila Nova de Poiares?”. Teacher and researcher 
had guided students to raise hypotheses, design experimental work, analyze, interpret and communicate results and 
take  off  conclusions,  to  reach  solution(s)  and  solve  the  problem.  At  the  beginning  of  the  school  year,  given  the  
characteristics of the class and the results of research on size of the group and selection of members (Jesuíno, 2000; 
LaPrairie & Slate, 2009), was proposed to students that, by their choice, constituted groups of three students each. 
No indication was given about tasks distribution or leadership. The class observations allowed the researcher 
follows closely the work of different groups, identifying the leadership and / or the more frequent conflicts. The 
researcher, assumed a participant observer role (Lessar-Hébert, 1996).  
The resolution of the problem lasted all the academic year, during 11 interpolate lessons. It was created the 
possibility for students to communicate about this work beyond class, via email. We have considered the following 
collecting instruments of data: the diagnostic evaluation and the notes of the class observation done by researcher. 
Before and after the implementation of the ITA strategy, we asked students to answer some questions, 
anonymously (diagnostic evaluation). There were 4 questions of multiple choices in open range and one open 
question (Pardal & Correia, 1995):  
“1.1 – For the organization of group work mark at most two options 
1.1.1 – The distribution of tasks within the group is usually doing by: i) a partner says what task each member is 
going to do; ii)  a partner gives a suggestion and all members try consensus; iii)  each member says what task he is 
going to do; iv)  other situation (please specify). 
1.1.2 – When conflicts arise the group usually does the following: i) conversation between concerned members; 
ii) conversation with all members of group; iii)  conversation with the teacher; iv) usually the group do not reachs 
an agreement; v) other situation (please specify). 
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1.1.3 – What suggestions would you give for improving the performance of the group?” 
The collected data were submitted to content analysis (Bardin, 2007). The GW developed by students, after 
presentation of the problem could be separated in tree domains: tree groups worked on health domain, one group 
chose agriculture/alimentation and the other group chooses the environmental domain. 
3. Results and Discussion 
About distribution of tasks among group members (figure 1), initially most students stated that “a partner gives a 
suggestion and all members try consensus”. After implementation of ITA strategy, students choose, preferably, not 
only the first option, but also the option “a partner says what task each member is going to do”. These results point 
to the question of leadership, where the leader or coordinator is the element that distributes the tasks (after ITA 
strategy).  
The class observations allowed the researcher to identify leadership in three groups. Based on the classification 
used by LaPrairie & Slate (2009), it was possible to identify a group with shared democratic leadership (essentially 
between two of the three elements of the group) and two groups with a democratic leader. 
A preliminary analysis of the results in terms of expression of knowledge (aspect not examined in this work) 
brings out the idea that the groups with leadership have a better perform, which is in agreement with the thesis made 
by Demo (1997), that every team should have a leader, responsible for the proper progress of work and the final 
achievement of objectives. 
Figure 1 – Evolution of students' responses about distribution of tasks among group members. 
superiority of this style of leadership in relation to individual style democratic, which goes against studies such as 
those of LaPrairie & Slate (2009). We consider that this aspect needs more research, considering parameters as the 
number  of  students  in  group and /  or  the  number  of  students  who shared  the  leadership.  In  fact,  seems to  us  that  
shared leadership is the kind of leadership best suited to the perspective that guides our work (ITA), in order to lead 
students to develop several kind of knowledge and explore potential capabilities that could still unknown for 
students. 
According to students the way they acted in a conflict situation (figure 2) was, initially through conversation 
extended to the whole group, followed by conversation between the elements in question. After ITA strategy, 
students choose, similarly, the options: conversation between the elements in question, conversation extended to the 
whole group and talk with the teacher. 
These results showed the importance that students attribute to the teacher, as moderator of conflict. According to 
records of the researcher, the main conflicts identified were related to the commitment of certain elements of the 
group and the  group's  difficulty  reaching an  understanding on an  issue  or  task.  Field-notes  of  the  researcher  also  
note that the conflicts have decreased as the work progressed. 
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Figure 3 – Evolution of students 'responses about their suggestions to improve the performance of the group. 
Figure 2 – Evolution of students' responses about the resolution of conflicts in the group. 
These results are consistent with those described by Almeida & César (2006), reinforcing the idea of a 
progressive appropriation of work rules by students. Ler foneticamente Based on some questions raised by the class 
teacher related with the functional features of groups, we argue that the domain of group work rules is not only a 
requisite to students, but also to the teachers. So, teacher training on the functioning of groups in the class seems to 
be necessary.  
When asked about suggestions for improving the performance of the group (figure 3) responses revealed that 
before implementation of ITA strategy, students presented various aspects, like the selection of elements or their 
commitment, and others. After ITA strategy, suggestions emphasize just four aspects initially raised, namely, 
ignorance of the topic, identification and distribution of tasks, communication and commitment.  
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Given the importance that the leadership seems to have in the mentioned aspects, we consider feasible that 
teacher promotes the "election of a leader" (but not imposed) if the group does not already done so. According to 
Alexandre (2002) e Chaves (undated), the idea of a born leader, with such features of intelligence, creativity, 
persistence, self-confidence and sociability, are nowadays poorly accepted. The authors emphasize the widespread 
idea of the leadership that emerges from the group, according to the situation, circumstances, objectives and tasks 
assigned to the group. In addition, we agree with Idáñez (2004), noting that, for one group can effectively solve 
problems is useful to establish some conditions such as the environment that promote team work, interpersonal 
relationships that facilitate trust and communication within the group; agreements on how conflicts are resolved, 
group's freedom to define their objectives and strategies to take the best decisions.  
4. Conclusion 
The ITA strategy using the GW has proved to be a viable option for the development of different knowledge, by 
students of Biology from 12nd grade. 
As in Johnson et al. (1993), our data indicates that not all students of the 12nd grade have skills group. We also 
note that functional features of groups, has influence on their performance. In our case, the democratic and shared 
leadership seem to be associated with better outcomes, especially in what concerns to the development of different 
kind of knowledge. Some authors like LaPrairie & Slate (2009) or Chaves (undated) argue that leadership must be 
democratic, to facilitate the planning and group decision and shared, so that all members of the group exercise in 
coordination role in order to autonomy and self-management group. From our point of view, the large number of 
variables associated to leadership in small groups requires further investigation. Barros & Villani (2004) argue that 
the promotion of teamwork in the classroom is a huge challenge. To promote cooperation and participation of 
students, the teacher must be prepared because without an initial study on groups he can employ simplistic and 
wrong conceptions about what is a group and how group works. We reinforce the idea of Chaves (undated) and 
Leite & Esteves (2006) related to needs of teacher training for explore the potential of WG within ITA. 
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